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Origin and Performance of 
Ranger Alfalfa 
BY w. R. KEHRl 
INTRODUCTION 
Alfalfa was introduced into Nebraska about 1875. The importance 
of the crop was recognized in 1886 when formal reports were initiated 
by the University. Field experiments were started in 1888. Alfalfa research 
has been continuous since that date. The first seed-lot and variety trials 
were seeded in 1898 when it was full y recognized that one of the most 
important factors in alfalfa production was choice of the proper seed for 
planting. Differential performance of seed lots was obtained in this early 
trial and has been obtained in other tes ts in subsequent years. 
Stand depletion was recognized at an early date as one of the most 
important factors influencing results. Winter-injury and lack of winter-
h ardiness were identified as important causes but not necessarily the only 
factors contributing to loss of stand. Evidence pointed to the possibi lity 
of other important causes. Bacterial wilt was first identified in Nebraska 
in 1925 m and its apparent seriousness indicated that this disease was 
of importance in stand depletion prior to that year. 
Investiga tions concerning bacterial wilt of alfalfa were initiated in 
1927. It was soon realized that the soundest approach to the solution of 
this disease problem, which was accentuated by winter-injury, was a search 
for plants res istant to the causal organism a nd the development of wilt 
resistant, winter-hardy varieties. A breeding program was initiated in 
1928, a cooperative venture b y the Agricultural Experiment Station and 
the United States Department of Agriculture, which has continued to the 
present. 
Controlled laboratory tes ts which gave essentially the same results as 
more lengthy field tes ts were n eeded to expedite the evaluation of local 
and foreign seed collections, selected plan ts and their progenies for re-
action to bacterial wilt and cold. Such tests were developed (6 ) and have 
been used successfully since 1930 with little modification. Cossack, Ladak 
and strains of Turkistan were rather widely recognized as having a degree 
of wilt resistance and winterhardiness which enabled them to give better 
field performance than Grimm, Hardigan , Canadian variegated, and the 
commons when stands were maintained beyond the third year. 
Ranger alfalfa, developed at the Nebraska Agricultural Experiment 
1 Research Agronomist, Crops Research Division , A.R.S., U.S.D.A., and Research 
Associate, Agronomy Dept., University of Nebraska. The author is grateful to previous 
U.S.D.A. alfalfa investiga tors at the U niversity, including H. M. Tysdal, B. H. Crandall , 
and H. 0 . Graumann, for the opportunity to publish and interpret the results of their 
work on Ranger which have been included in unpublished Annual Reports of In-
vestigations, prior to 1953. 
Station, h as a high degree of wilt resistan ce and winterhardiness. These 
characteristics were largely responsible for the superiority of R anger over 
other varie ties tes ted under Nebraska conditions when stands were main -
tain ed beyond the third year . 
The purpose of this bulletin is to summarize the results of r esearch 
concerning the development and p erformance of R a nger a t the Nebraska 
Agricultural Experiment Station . 
DEVELOPMENT OF RANGER 
The origin , histor y, and breeding m ethods used in developing R anger, 
tes ted initially as A l 36, are given diagrammatically in Figure IJ 11 J "A" 
numbers were first assigned in 1937 in accordance with plans made by 
members of the Alfalfa Improvement Conference for testing ma teri als in 
U niform Alfalfa N urseries. 
Generally speaking, "A" numbers as ass ign ed b y the Conference are 
used to identify seed of experimental strains which origina ted from the 
cooperative excha nge or intercrossing of breeding m aterials tracing to 
two or more sta tes. T he 1937 uniform nurseries included A31, A32, A39, 
A41, A57, and A58. A97 and A l02 were included in subsequent nurseries. 
While the five p arental strains of R anger, n amely, A110, A lll , A ll 6, 
All7 and A J19, are of greates t immediate concern to thi s presenta tion, 
the origins of the strains from which these fi ve were derived may h ave 
sp ecial value to those interes ted in a more complete pedigree of R anger. 
A well-documented presentation of the history of R anger was given 
in 1940 by T ysdal. (11J The text which follows is a condensation of this 
reference and informa tion contained in "The Increase and Distribution 
of A l 36 Alfalfa," r1 oJ "The Eighth Alfalfa Improvement Conferen ce,"!1 J 
and unpublish ed "Annual R eports of alfalfa investigations a t the N e-
braska Station ." 
A3 1 and A32 resulted from one gen era tion of inbreeding plants de-
??????from seed tracing to an old experimental plot of Cossack S.P .I. No. 
2671 at Manha ttan, Kansas. All0 was derived by compositing seed of 
A3 1 and A32. In the fin al step, All0 was planted in altern a te r ows under 
isolation with a single line from Turkistan origin, highly resistant to wilt, 
and the seed was harvested in bulk. 
A97 originated from selections m ade in coopera tion with the Depart-
ment of Plant Pa thology, Nebraska Agricultural Experiment Sta tion, from 
old Nebraska fields, presumably of Turkistan or igin. T h e seed obtained 
from an isola ted planting of A97 was design a ted A l 11. 
A57 was selected from F.P.I. No. 84401 which was introduced from 
the region of Samarkand, T urkistan , by H . L. Westover, Division of 
Forage Crops and Diseases, U . S. D epartment of Agriculture, as a r esult 
of one of his explora tion trips. The seed obtained from an isolated 
planting of A5 7 was designated A l 16. 
A39, A41, and A.58 all trace to selections m ade in coopera tion with 
the D epartment of Plant Pa thology, as above, from old Nebraska fields, 
presum ably of Turkistan origin. T he three strains were combined by 
2 
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Figure I. Origin, history, and breeding methods used in developing Ranger.( 11 I 
compositing seed and growing under isolation . The seed produ ced from 
the isolation was designated All 7. 
The Ladak selection came originally from a group of selections sent 
to Nebraska for a wilt test b y M. A. Bell, of the Northern Montana 
Branch Station, Havre, Montana. These were initially selected for 
general growth characters without inbreeding. A number of single plants 
were chosen among this group and one of these formed the basis of Al 02 
after three generations of inbreeding, outcrossing, and selection for bac-
terial wilt resistance. Al02 was increased under isolation and the seed 
which was produced was designated Al 19. Al 19 was originally described 
as much more rapid in recovery after cutting than its original parent 
(Ladak); possibly due to selection and outcrossing. 
The performance of these five parental strains in uniform nurseries 
seemed to warrant the ir increase for commercial usage. However, because 
of the inbreeding which had been used in developing these stra ins it 
was thought that subsequ ent single strain increases might lead to de-
creases in ' vigor. It was dedded to make a composite of the five strains 
becau.se.of similarity of performance but diversity of origin. 
The mixture of these five stra ins, namely, AllO, Alll, All6, All7, 
and Al19, was designated Al 36. The ratio of the five strains to be used 
in formulating Al36 was decided with several things in rnind. 2 The 
strains of Turkistan origin had a higher level of resistance to wilt than 
the strains from Cossack and/ or Ladak, although the developed strain s 
did not differ as much in this respect as did the original varie ties. It 
seemed desirable to have a relatively good proportion of the Turkistan 
strains in the variety and ye t retain the good qualiti es of Cossack and 
Ladak. It was decided to have an equal proportion of Cossack and 
Turkistan represented . The Ladak strain had wilt resistance, less dor-
mancy tha n the original and generally less leaf spot than the other strains. 
The per.centage of the threeTurkistan strains Al 11 , All6, and AI 17 used 
was more dependent on amount of seed available than any other factor 
since they were very similar in performance. It was agreed within the 
Alfalfa Conference that the original mechanica l seed mixture of the five 
strains in the ratio stated in Figure l would be des ignated th e Svn-0 
generation and referred to as a "composite." 
The: seed increase program of Al36 was initiated as a result of a meet-
ing of committees from the Alfalfa Improvem ent Conference and the 
International Crop Improvement Association in l940J 10> 
While the parental strains had been previously tested and were in 
current : tests, the composite A 136 and its advanced generations, then 
termed :a synthetic, had not been tes ted. Thus, a realistic seed increase 
program had to be formulated consistent with the possible future com-
mercial importance of this synthetic variety. The Syn-0 generation was 
considered Breeder seed. 
2 Personal correspondence from H. i\f. Tysda l, September 28, ? ????
Plans were made to use the terminology Syn-1 , Syn-2 and Syn-3 for 
the seed classes Foundation, Registered, and Certified, respectively. In 
view of the regional performance of the parental strains, nine northern 
states were designated as within the area of adapatation and the seed 
production area. These were as follows: Idaho, Michigan, Minnesota, 
Montana, Nebraska, Oregon , Wisconsin, Utah, and Wyoming. 
A memorandum of agreement for the production of "Al36, Experi-
mental Variety" was drawn up by the Nebraska Crop Growers' Associa-
tion, later named the Nebraska Crop Improvement Association, and co-
operating growers, which was followed generally by the other seed pro-
ducing states. 
Row seedings at two pounds or less per acre on land with auxiliary 
water supply were recommended for Nebraska growers. The initial seed-
ings for Foundation seed production totaled 117% acres. Need for test-
ing seed lots through use of controlled wilt and cold tests was recognized 
as a check on performance in relation to seed production practices. It 
was deemed very important to maintain a limited supply of seed of all 
five basic strains in order to perpetuate Breeder seed. 
Breeder seed. has been produced as needed for the production of 
Foundation seed. Seed from the original increase of a given basic strain 
was used for the next increase of that basic strain under isolation . Sub-
sequent increases have been made in a similar manner. All increases of 
the basic strains have been made in Nebraska undei- ????????????????
exceeded the minimum required by the Nebraska Crop Improvement 
Association. Breeder seed has continued to be the Syn-0 composite 
blended in the original ratio already discussed. In the scheme used , 
generations of the basic strains have increased depending on the amount 
of seed available from previous increases and. current production. 
In view of the broad gene base it was thought at the time of planning 
a seed increase program that the Syn-1 generation would show little or no 
hybrid vigor and that advanced generations would give essentiall y, the 
same performance as the Syn-0 and Syn-1. 
Plans were also made in l 940(10J to make limited quantities of 
Foundation seed available for seed production in states other than the 
original nine, provided proper precautions were taken. Volume pro-
duction was planned provided performance data warranted an extensive 
seed increase program. As field performance da ta accumulated it was 
evident that there was a definite need for Al36 in the northern areas of 
the United States, approximately north of the Nebraska-Kans.as border. 
In November of 1942 the Alfalfa Improvement Conference approved 
release of this alfalfa variety by the Nebraska Agricultural Experiment 
Station and the U. S. Department of Agriculture. This wilt resistant, 
winter-hardy variety was named Ranger on November 1, 1944 and was 
registered as Number l , Improved Variety of Alfalfa, by the Committee 
on Varietal Standardization and Registration of the American Society 
of Agronomy as shown in Figure 2. Rapid increase was desired. Pro-
5 
IMPROVED CROP VARIETIES 
???????
Figure 2. No. 1, Improved variety of Alfalfa. (Hollowell, E. A., Jour. Amer. Soc. Agron. 
37: 649-052. 1945.) 
duction of seed of this variety in the southwestern states had its begin-
nings about 1946J 7 ! This was the first variety produced in volume out-
side of its region of adaptation. Special provisions were deemed necessary 
for the production of Certified seed in southern latitudes. The following 
regulations were set up under the leadership and guidance of the U. S. 
Department of Agricu lture and the International Crop Improvement 
Association. 
"The development of these regulations proved to be very fore-
sightedJ7 ! Among others, the following important requirements are in-
cluded for the production of Certified Ranger alfalfa seed in southern 
latitudes of the United States: 
l. Seed can be produced for one seed generation only in southern 
latitudes and as is true elsewhere, fie lds must be sown with Ranger stock 
seed of northern origin only. After such fie lds are six years o ld the seed 
produced from them is no longer eligible for certification in southern 
states. 
2. Seed fields of Ranger must be adequately isolated from fields of 
Common and other varieties of alfa lfa to eliminate intercrossing and 
contamination. This applies to Certified Ranger seed produced in both 
southern and northern states. 
3. All plants of Common alfalfa or an y other variety must be eli-
6 
rninated by cultivation, or otherwise, before Ranger is sown. This is a 
general requirement for the production of Certified seed. 
4. Volunteer plants of Ranger from unharvested and shattered seed 
or from losses during harvest must be controlled by cultivation, spraying 
and other means. This is an important requirement for the production 
of Ranger alfalfa seed in southern latitudes." 
Although Ranger was approved for seed increase as Al 36 in 1940, 
it was not until 1950, the second year following inauguration of the Na-
tional Foundation Seed Project and concurrent increase in seed pro-
duction in western states, that seed was available in substantial quan-
tities. 
About five million pounds of Certified seed of Ranger was produced 
in 1950, and 16 million pounds in 1951. Since that time production has 
i-anged from 30 to 45 million pounds annually. More than 200 million 
pounds of Certified seed of this variety have been produced and planted 
since its release. This exceeds the production and use of Certified seed 
of any other variety of alfalfa. 
The value of this variety to the farmers of the United States has been 
estimated to exceed one hundred million dollars annually. This value 
per year has been estimated to be about 60 times the total cost of alfalfa 
research during the last 20 years. 
LITERATURE REVIEW 
The first report on the performance of the basic strains of Ranger 
was presented by TysdaJ.(11J These were preliminary data from field 
trials at Lincoln and other locations in the northern as well as southern 
areas. The data on wilt and cold reaction of the basic strains together 
with a weighted average of the strains, believed to give good estimated 
performance of the Syn-0 Al36 composite, substantiated the winterhardi-
ness and wilt resistance of the materials. It was apparent from the outset 
that this variety would be superior to older commercial varieties and 
regional strains only under conditions where wilt and/ or a combination 
of winter-injury and wilt might cause early thinning of stands of sus-
ceptible varieties . 
As seed lots produced within and outside of the original nine-state 
area have accumulated, research under field and controlled conditions 
has been conducted. Smith and GraberrsJ concluded from field studies 
of certain lots produced under certification standards in various parts of 
the United States that "while all regional strains of Ranger alafalfa seem 
very suitable for hay in the principal alfalfa growing areas in Wisconsin, 
northern grown stocks are to be preferred for seed production." No evi-
dence of differences between southern and northern grown lots for wilt 
resistance was found although small differences in winterhardiness oc-
curred. Second-generation lots from Montana, Utah, and Arizona, which 
were not eligible for certification, showed considerable variation in 
winterhardiness. 
7 
Murphy and Kohli,W in a similar study, found no important dif-
ferences among the five basic strains of Ranger and among the different 
classes of certified seed lots of Ranger from Arizona, Montana, and Ne-
braska with regard to stand, vigor, rate of recovery, disease reaction, and 
yield. 
Garrison! 2 J reported first-year forage yield results obtained from field 
studies of 46 lots all . seeded at 11 locations. Although certain entries 
differed from the check lot at some testing locations it was apparent 
that the lots were homogeneous. Possible reasons for small differences in 
performance arising from such causes as area of seed production, age of 
seed fields, seed class, and irrigated versus non-irrigated seed fields, could 
not be identified. Smith ! 9J reported from additional studies that differ-
ences in the performance of Certified seed from northern and southern 
latitudes were small and concluded that seed from southern latitudes 
seemed suitable for forage production in Wisconsin and other northern 
areas. 
RESULTS AND DISCUSSION 
Several controlled wilt and cold reaction studies as well as a field 
study of the basic strains of Ranger have been completed at the Nebraska 
Station since the much earlier preliminary report.! 11 J In addition, field 
trials, controlled wilt and cold reaction studies have been conducted on 
various lots of seed of Ranger produced under certification. The accumu-
lated data are presented in this bulletin in order to summarize un-
published but pertinent information, and to contribute to the general 
fund of knowledge which has accumulated on seed lot tests. 
Bacterial Wilt Reaction Studies 
Techniques used in testing plant materials for reaction to bacterial 
wilt caused by Corynebacterium insidiosum (McCull) H. L. Jens. were 
essentially the same as those employed by Peltier and Tysdal! 6 J in their 
original investigations. Modifications have been made from time to time 
based on the published work of other individuals and on practical ex-
perience. 
The method consisted of growing seedlings in a soil bed until about 
six weeks old. All tests were designed using generally from three to four 
replications of 50 to 75 plants each. The seedlings were dug and the 
roots were immediately soaked for thirty minutes in a tap water suspen-
sion of the organism. In earlier tests the organism was cultured on agar. 
In some cases single strains were used but more frequently the inoculum 
consisted of a mixture of several strains found to be pathogenic in cur-
rent tests. 
In recent years crowns and roots from plants showing moderate to 
severe wilt symptoms in a given trial were frozen and kept in a deep 
freeze until used for inoculum in the next test. Dead roots were not 
included in the inoculum. Fifteen grams of crown and root sections were 
macerated in a Waring Blendor filled with .500 cc of ta p water. The mix-
R 
ture was then diluted with an additional' 750 cc of tap water and was 
ready to be used for inoculating the seedlings. After soaking in the 
inoculum, the seedlings were immediately transplanted to a greenhouse 
soil bed or a field . Wilt is accentuated by surplus watering and frequenl 
clipping. Both the greenhouse and fi eld areas used in current tests have 
been in use for about 20 years. 
In greenhouse tests, wilt reaction was determined three to four months 
after inoculation. In field tes ts, transplanting usually took place in May 
or June and the wilt reaction determined a year later. At the completion 
of the testing period seedlings were either dug or plowed out. R eaction 
of each plant was determined by cutting a transverse section through the 
upper root area with a sharp jack knife. R eaction was classified into the 
categories healthy; slight, moderate or severe infection; and dead. Green-
ho use a nd field wilt studies have given the same results. The standard 
practice of reporting the results based on percentage of healthy plants 
will be followed in tabular data which follows. 
The initial results obtained with tests involving the basic strains of 
Ranger are reported in Table 1.3 Seed for the Wisconsin test was sup-
plied to F. R . ] ones by H . M. Tysdal. So far as r ecords indicate, ,the 
origi nal increases · of the parental "A" strains were used in this test. 
" Thile there was some disagreement between the p ercentages obtained and 
the rank of the entries, the two tests were in good agreement with respect 
to the performance of A 136. The superiority to Grimm and Ladak as 
well as H ardistan was pronounced. 
The next test of the basic strains also involved the same seed tested 
at two loca tions. As shown in Table 2, somewhat different methods were 
used for reporting the results. Although plants with a slight degree of 
infection were counted with healthy plants in the Wisconsin data, in 
genera l there was a higher degr ee of resistance shown at Lincoln than 
at Madison. The differences in general were not enough to be of great 
concern. A l 36 performed in a similar manner at both locations. 
An additional tes t of the basic strains was conducted at a later date, 
as shown in Table 3, with generally the same results as obtained earlier. 
A l 36, named Ranger, gave the same relative performance as before. Al 10 
had a lower percentage of healthy plants than th e other strains which 
was also the case in the 1941 test. 
Da ta are presented in Tables 4 and 5 on the r esults obtained from test-
ing early seed increases of Ranger. 4 There was some indication that 
shifts in wilt reaction might occur from seed increases made both within 
and outside the area originally designated for seed increase. 
Pursuing the same type of research, Syn-0 seed from Nebraska was 
compared with Syn-I seed principally from Nebraska increases except 
" In this tabl e and in all subsequent tables a dash (-) indicates no data were ob-
tai ned. 
' In these and other subsequent tables source of the seed lots was coded for purposes 
o f brevicv. 
9 
Table I. Bacterial wilt reaction of the 
original basic strains of Ranger al-
fal£a, produced in Nebraska, in com-
parison with check varieties. Artifici-
ally inoculated. I 940. 
Entry 
% Healthy 
Lincoln, Nebr.,Madison, Wis. 
A IIO 42 28 
Alll 34 30 
A ll6 43 38 
AI17 36 52 
All9 36 26 
A l 36 37 
A I 36 average of the 
five basic strains 38 35 
Grimm 7 
Hardistan 13 
Ladak 9 
Table 2. Bacterial wilt reaction o( the 
original and primary increases of the 
basic strains of Ranger alfalfa, pro-
duced in Nebraska, in comparison 
with Ranger and Grimm. Artificially 
inoculated. 1941. 
% Healthy 
% Heallhy and/or slightly 
Entry infected 
Lincoln, Madison , 
Nebr. Wis. 
A II O Original 36 25 
A II O Syn-I 45 17 
A IIO Syn-2 27 22 
Al li Original 35 
A lli Syn- I 42 24 
A lli Syn-2 45 18 
A ll 6 Origina l 48 
A 11 6 Syn -I 53 
A 11 6 Syn-2 !)9 33 
;\ 117 Original 35 
A II i Syn- I 73 
AI 17 Syn-2 70 :iO 
Al 19 Origina l .'\4 36 
A I 19 Svn- 1 45 49 
Al l 9 syn-2 30 
A l 36 Origina l 42 35 
A l 36 Syn - I 43 44 
Grimm 6 
Table 3. Bacterial wilt reaction of the 
basic strains of Ranger alfal(a, pro-
duced in Nebraska, in comparison 
with Ranger and Grimm. Artificially 
inoculated. 1946. 
Entry % Healthy 
AllO Syn-0 19 
AllO Syn- I 27 
AIIO Syn-2 15 
Alli Syn-I 55 
AI16 Syn-I 67 
Al 17 Syn-I 44 
All9 42 
Ranger Syn- I 3I i62 37 
Grimm 22838 2 
Table 4. Bacterial wilt reaction of the 
Syn-I generation of Ranger alfalfa, 
produced in Nebraska, in comparison 
with check varieties. Artificially in -
oculated. 1941. 
Entry Source % Healthy 
Al36 Syn-I I.I 26 
Al36 Syn-I 1.2 16 
A l 36 Syn- I 1.3 25 
A136 Syn-I 1.4 22 
Grimm 0 
Hardistan 12 
Table 5. Bacterial wilt reaction of early 
increases of Ranger alfalfa, produced 
in several states, in comp arison with 
Grimm and Breeder seed of R ange.-. 
Artificially inoculated. 1944. 
Entry 
Ranger Syn-I 
Ranger Syn - I 
Ranger Syn-2 
Ranger Syn-2 
Ranger Syn-0 
Grimm F. C. 22803 
10 
Source 
Nebr. 2.1 
1 ·tah 
'.'Jebr. 2.2 
Calif. 
"n 
H ealthy 
33 
19 
10 
24 
38 
J 
Table 6. Bacterial wilt reaction of early increases of R anger alfalfa, p roduced in 
several states, in comparison with Grimm and Breeder seed of R anger. Ar tificially 
inoculated. 1946. 
Entry Source % 
Healthy 
Ranger Syn·! Nebr. 3.1 22 
Ranger Syn· I Nebr. 3.2 25 
R anger Syn·I Nebr. 3.3 18 
Ranger Syn- I Nebr. 3.4 19 
Ranger Syn- I Nebr. 3.5 27 
Ranger Syn-1 Nebr. 3.6 18 
R anger Syn- I :\font. 26 
Wtd. Av. 22 
Ranger Syn-2 Nebr. 3.7 23 
Ranger Syn-2 Nebr. 3.8 30 
R anger Syn-2 Nebr. 3.9 34 
Ranger Syn-2 Ariz. 27 
Ranger Syn-2 Calif. I.I 21 
Ranger Syn-2 Calif. 1.2 21 
Ranger Syn-2 Mon t. 23 
\V1d. Av. 26 
Ranger Syn-3 Nebr. 3.10 21 
R anger Syn-3 Nebr. 3. 1 I 21 
Ranger Syn -3 Nebr. 3.12 17 
R anger Syn-3 Nebr. 3.13 22 
Ranger Syn-3 Nebr. 3.14 23 
\Vtd. Av. 21 
Ranger Syn-0 Nebr. 3.15 32 
Ranger si·n-0 Nebr . 3.16 22 
Wtd. Av. 27 
Grimn1 
for one Monta na lot, Syn-2 seed from several states, and Syn-3 seed from 
Nebraska. As shown in Table 6, relatively small differences were obtained 
for average performance of the Syn-0 versus other generations. Differences 
between lots within a generation were present but of a relatively minor 
nature. 
A series of tests involving Foundation seed from Nebraska and 
Montana were conducted during the period 1947-1951. Data presented 
in Tables 7 and 8 are typical of the results obtained. Whi le small varia-
tions were evident in each test, generally speaking, the variation between 
lots within a test was minor. 
It is evident throughout the data presented thus far that the per-
centage of hea lthy p lants in Ranger check lots varied from test to test. 
Idea lly it would be desirable to have consistent performance from test to 
test when the same check lots are included in all tests. With consistent 
performance, the data from one test could be compared with other 
previous and subsequent tests. The factors which contributed to this 
II 
Table 7. Bacterial wi lt reaction o( Foundation lots 0£ Ranger · a lfalfa, produced in 
Mont ana, in comparison with Grimm and Breeder seed of Ranger. Artificially 
inoculated. 1948. 
Sou rce % Source % Source % 
H ea lthy Health )' H ealthy 
4 .1 20 4. 11 19 4.21 26 
4.2 22 4.12 25 4.22 15 
4.3 2 1 4. 13 24 4.23 21 
4.4 23 4 .14 15 4.24 29 
4.5 29 4.15 18 4.25 9 -- a 
4.6 15 4.16 18 4.26 23 
4" .. 26 4 .1 7 26 4.27 22 
4.8 u 4.18 22 4.28 20 
4.9 27 4. 19 30 4.29 19 
4.10 22 4.20 26 4.30 ???
Ranger Syn-0 22 
Grimm F. C. 23163 I 
Table 8. Bacterial wilt reaction of Foundation lots of Ranger a lfa lfa, produced in 
Nebraska, in comparison with Breeder seed of R anger. Artificially inoculated. 1949. 
Source % Source % 
H ealthy H ealthy 
5. 1 7 5.7 5 
5.2 9 5.8 12 
5.3 14 5.9 12 
5.4 16 5. 10 21 
5.5 17 5.11 10 
5.6 11 
Ranger Syn-0 9 
inconsistency have not been positively identifed. Several environmental 
factors can be somewhat rigidly controlled in greenhouse tests while 
others cannot. 
Environmental factors cannot be closely controlled in fi eld tests . Micro-
climatic factors are not entirely known and as such cannot be controlled. 
v\Thile the roots of seedlings were soaked in a water suspension of the 
organism prior to transplanting, the importance of res idual inoculum 
in both test locations was virtually unknown. R eaction was classified 
based on root sectioning by several individuals as described. Soil-borne 
pathogens other than bacterial wilt are known to cause symptoms similar 
to wilt under certain conditions. Due to the difficulty of isola ting the 
wilt bacterium and culturing it on artificial media without the loss of 
pathogenicity, inoculum in the form of frozen infected tissue was used. 
Such inoculum has been found to carry organisms other than wilt. R e-
sults within a tes t give a relatively reliable picture in the evaluation of 
seed lots as well as breeding materials. 
Considering the many factors which influence wi lt tes t results, it 
appears quite definite that there has been no change in the level of wilt 
resistance of Ranger since it was first produced . 
Thought has been given a t various times to the possibility of cal -
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culating a wilt index based on the number of plants which were classi-
fied in the various categories healthy; slight, moderate and severe infec-
tion; as well as dead plants. Plants having a slight degree of infection 
are considered to have a greater degree of potential value for breeding 
purposes or in a hay or pasture production program than those more 
severely infected. No indices taking this into consideration have been 
calculated. 
Cold Reaction Studies 
As in the wilt reaction studies, the basic technique used in controlled 
cold reaction studies was modified very little from that employed by 
Peltier and TysdalJ 6 ! 
Seedlings were raised in cypress flats. In years when hardening cham-
bers were available, flats were seeded in the late fall or early winter and 
the seedlings were artifically hardened. In other years seedings were made 
outdoors in mid-August and the seedlings allowed to harden naturally. 
After hardening, the flats were frozen for 24 hours at -17 to -25° C after 
which they were transferred to a greenhouse operated at about 75° F. 
Freezing temperatures were adjusted within tests in order to kill ap-
proximately 503 of the Grimm seedlings. Survival counts were generally 
made l 0 to 14 days after freezing. Survival count was the criterion used 
in these tests. All tests were designed using 12 replications of 25 plants 
each. Rows in the flats were seeded and thinned to 25 plants per row. 
Since row position wthin a flat was found to have an effect, systematic 
designs were employed. Results of previous controlled cold tests have 
been highly correlated, r = .62, with stand survival under field condi-
tions.! 12J 
The 1939 data reported in Table 9 are from a trial which was natural-
ly hardened whereas the 1940 data are from a trial which was arti-
ficially hardened. Data reported in Table JO are from naturally hardened 
??????????? Pronounced differences in the cold reaction of the strains was 
evident in J 939 and 1940. Different seed lots of the same strain did not 
Table 9. Cold reaction of the original and 
primary increases of several of the 
basic strains of Ranger alfalfa, pro· 
duced in Nebraska, in comparison 
with Grimm. Artificially frozen. 
Entry 
Al 10 Original 
A 11 l original 
A 11 6 original 
All6 Scotts Bluff 1939 
A 117 original 
AII7 Scom Bluff 1939 
All9 original 
AJ19 Sco!!S Bluff 1939 
% of Grimm 
1939 
137 
233 
126 
133 
122 
1940 
156 
173 
120 
139 
128 
158 
94 
90 
Table IO. Cold reaction of early increases 
of several of the basic strains of 
Ranger and Ranger alfalfa, produced 
in Nebraska, in comparison with 
Grimm. ArtificiaIJy frozen. 
Entry 
Al 17 Syn· I 
A ll 7 Syn·2 
Al 19 Svn · I 
A ll9 s'yn -2 
Al36 Syn·I 
Al36 Sm-I 
Al36 S;n·2 
13 
194 1 
107 
11 8 
108 
89 
llO 
% of Grimm 
1942 
90 
79 
86 
75 
differ greatly in cold reaction. Reaction in per cent of Grimm varied 
greatly between tests which shows that while comparisons within a test 
are valid, since the rankings were quite similar, comparisons between 
tests are of questionable value. 
Data reported in Table I I were obtained from a trial which was 
naturally hardened in the fall of J 955 and frozen naturally in the first 
sub-zero cold spell of the 1955-56 winter, at temperatures comparable to 
previous temperatures used where control was possible. 
The test involved an unequal number of lots in the various seed 
classes, i.e., 7 Foundation, l l Registered and 27 Certified. All Founda-
tion and Registered lots were produced in the northern states originally 
designated as the seed production area. 
Of the Certified lots 19 were of northern and 8 of southern origin. 
Averages for seed class performance are not comparable. The range in 
reaction as expressed in per cent of Grimm and the frequency with which 
lots fell in a given range are of greatest interest. Foundation lots varied 
from 118 to 1683 of Grimm; Registered, 112-1763; Certified from north-
ern areas, 117-1843; Certified from southern areas, 9.5-1523. 
Most of the lots of Foundation, Registered and northern Certified were 
considerably higher in survival percentage than the lowest values ob-
tained in the respective classes. Four of the eight southern-grown Certi-
fied lots fell within the mid-range of the northern-grown lots. The other 
four were lower than the lowest of the northern-grown lots. These data 
are in agreement with results obtained in Wisconsin J 8 J It will be noted 
in the next section, however, that northern and southern-grown lots 
performed equally well in field tests. 
Forage Yield Trials 
Replicated field trials have been conducted almost constantly since 
the basic strains were produced and Ranger was synthesized and increased. 
The principal objective of these trials has been to obtain forage yield 
data but other agronomic data have also been obtained . Where data are 
reported for the year of establishment, stands were maintained in a weed-
free condition throughout the season. 
Yield data were obtained from both irrigated and non-irrigated trials. 
Wilt and winter injury were not factors of importance in any of the data 
reported. All the trials were considered short-term . 
Data on the performance of Ranger in comparison with other entries 
where wilt has been of importance in short-term and/ or long-term Ne-
braska trials have been reported elsewhereJ3 ! Forage yields are reported 
in tons per acre of 123 moisture hay, total season production. Agronomic 
data other than yield are reported according to a rating system adapted 
in l 945 by alfalfa research workers. Generally speaking a score of l is 
considered best and 9 poorest for the trait under consideration. This is 
somewhat arbitrary in several cases since the true relationship between 
the score obtained and agronomic value is not known. In these tables 
H 
Table I I. Cold reac tion of R anger alfalfa lots produced under certification, within 
and outside of the states listed for original seed increase, in comparison with 
Grimm. Naturally frozen. 1956. 
Entry Entry 
f . C . No. 1 I I 
% of 
I I 
'7o of 
Seed Source Gr.mm F . C. No. Seed Source Grimn1 
Class C las. 
24414 Cert. Calif. 112 2-1441 Fdn. Nebr. 130 
24415 Reg. Idaho 112 24442 Cert. Mon t. 168 
24416 Cert. Calif. 99 24443 Cert. Nebr. 150 
24417 Fdn. Nebr. 118 2-H44 Cert. Utah 128 
24418 Cert. Idaho 142 2-H·H Cert. Calif. 130 
24419 Reg-. Utah 153 2-14-16 Reg. Utah 134 
24420 Cert. Ariz. 106 2-1447 Reg. Wash. 134 
24421 Reg. L' tah 153 2-H48 Fdn. Mont. 122 
24422 Reg. Idaho 124 2+149 Cert. Idaho 123 
24424 Cert. Utah 141 24450 Cert. Ctah 120 
24425 Cert. Ltah 117 24-151 Reg. \\'ash. 135 
2-1426 Cert. Calif . 117 2H52 Reg. Idaho 176 
24427 Fdn. Idaho 123 2H53 Reg. Utah 172 
24428 Reg. \\'ash. 138 2-H5-I Cert. Wash . 184 
2-1429 Fein . Mont. 132 2-1455 Cert. Ltah 164 
24430 Cert. Ltah 128 2-l-l.'i6 Fein. Nebr. 164 
24431 Cert. Nebr. 122 2-1457 Cert. Mont. 162 
24432 Cert. . .\riz. 95 24458 Fdn. Nebr. 168 
24433 Cert . Calif. 105 24459 Cert. Utah 158 
24434 Cert. lclaho 124 2-H60 Reg. Idaho 142 
24435 Cert. Ltah 150 
24436 Cert. Idaho 141 
24437 Cert. \font. 152 
24439 Cert. Utah 141 
2-1440 Cert. Calif. 152 
1 U.S .D.A. Forage Crops lot number. 
the following relationships were used: vigor (total vegetative growth) 
1 =most, 9 =least; rate of recovery l =most rapid, 9 = least rapid; leaf 
spot l = least, 9 = most. 
The data reported in Tables 12-15 are extracted from trials which 
included entries in addition to those reported. L.S.D. values for forage 
yields were not calculated for all trials . Experience from comparable 
tests in Nebraska indicates that L.S.D.'s at the 53 level of significance 
approximate .30 to .40 ton per acre. An L.S.D. of this magnitude may 
be used with caution as a working guide in tables where L.S.D.'s are not 
available. 
As shown in Table 12, the basic strains were quite similar with regard 
to all characteristics, with the possible exception of the amount of fall 
growth. Al 19, which has Ladak as its principal parentage, had slightly 
less fall growth than the other strains but less dormancy than the 
original Ladak. Early Syn-1 generation increases gave practically the 
same performance as the original Al 36 Syn-0 composite (Breeder Seed), 
Table 13, regardless of state of origin within the n9rthern region. Other 
early increases in i\fontana and Nebraska were similar in performance 
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Table 12. ???????????performance of the original basic strains of Ranger alfal fa, pro-
duced in Nebraska, in comparison with Grimm. Seeded in April, 1939. 
Yi eld ( tons/ acre) 
E ntry R ecovery Inches Bloom R eaction 
1940 1941 1942 1940-42 
I Rate of I Fa ll Gro,,th I Per cent I Leaf Spot I 
1940 1940 1940 1942 
3 cuts 2 cut s 4 cuts average 
AIIO 4.0 7.8 81.7 5.3 4.21 3.23 4.28 3.9 1 
A lli 4.2 7.2 75.0 5.3 4.01 3A7 4 .54 -LO I 
A ll6 3.8 7.3 66.7 5.0 4.17 3.33 4 .33 3.9.J. 
A ll 7 3.7 7.8 78.3 5.6 3.76 3.00 4.04 3.60 
A ll9 4.2 6.5 81.7 5.0 3.95 2.90 4.33 3.73 
Grimm 2.8 8.3 90.0 3.0 3.84 3.06 4 .09 3.66 
Table 13. Agronomic performance of the Syn-1 generation of Ranger alfalfa, pro-
duced in several states, in comparison with Grimm and the original Breeder seed 
of Ranger. Seeded in April, 1941. 
??? ? ??? 0" I Yi eld ( ton s/ acre ) "' ::: (N ?? ??E ntry Source u Ov ? .... 
???? : So. 
'- u C'l 1943 1944 1945 1942--1 .'l '"QJ ..... ??? 1942 
ct: ct: ja: 5cuts 5 cuts 4 cut s 3 Cll lS a ve rage 
A I36 Syn·! Nebr. 6.1 11.0 2.8 4 4.67 3.95 4 .27 4.82 .J...J.3 
A I36 Syn -I Nebr. 6.2 14.0 2.8 4 4.47 3.59 3.98 4.6.J. ·U7 
AI36 Syn-I Nebr. 6.3 11.0 3.0 4 4.64 3.87 4.20 4.59 .J..32 
A 136 Syn-I Mont. 15.0 3.0 3 4.64 3.77 4.14 4.98 ·1.38 
A. 136 Syn -I u ta h 15.0 2.8 4 4.4,7 3.66 3.86 4 .49 .J.. 12 
Al36 Syn -I W yo . 17.0 2.8 3 4.41 3.52 3.93 4 .70 4. 14 
.-\ 136 Syn-0 9.0 3.0 3 4.43 3.82 4.04 4.71 4.25 
Grimm F.C. 2261 1 30.0 2.2 3 4.76 3.63 3.84 4.1 4 4.09 
L.S.D. at .05 q.36 0.32 N .S. 0.36 
Table 14. Agronomic performance of early increases of Ranger alfalfa, produced in 
Nebraska, in comparison with Grimm. 
Seeded in April 1942 Seeded in April 1943 
Entry % Yie ld ( tons/ acre) % 
\ Yi eld ( to ns/ acre ) Stand 4 cur s Stand 
1942 1942 1944 1943-44 Av. 
Ranger Syn-0 92 6.22 91 4.82 
R anger Syn -1 95 6.4 1 96 4.96 
Ranger Syn-2 ??? 5.90 92 4.86 
Grimm 97 6. 13 93 3.20 
L.S.D. at .05 0.23 
Table 15. Agronomic performance of early increases of Ranger alfalfa produced in 
Nebraska and Montana. 
E ntry 
Ranger Syn -0 
Ranger Syn-I 
Ranger Syn -I 
R anger Syn -2 
Ranger Syn -3 
L.S.D . a t .05 
Source 
Nebr. 
?? ?????
Mont. 
Nebr. 
Seed ed in Apr il 1944 I 
% 
Stand I Yi eld ( ton s/ acre) 
1945 1944-4.; Av . 
93 
88 
83 
16 
3.77 
3.54 
3.60 
Seed ed in April 1945 
Stand Yi eld ( tons/ acre ) % I 
1946 1945-46 Av . 
88 
88 
93 
4 .62 
'Li8 
0A6 
as presented in Tables 14 and 15. It is evident from Tables 12-14 that 
the basic strains and Ranger itself produced yields which were much the 
same as Grimm in the absence of wilt. 
More recently a yield ti-ial comprised of 46 lots of seed produced under 
certification was condu cted. Trials involving these 46 lots were seeded 
at 11 loca tions in the U nited States. The seed was distributed by what is 
now the Forage and R ange R esearch Branch , Agricultural R esearch 
Service, U. S. Department of Agriculture. Minor variations between lots 
were observed for all characteristics studied, as reported in Ta ble 16. The 
Table 16. Agronomic performance of Ranger alfalfa lots ·produced under certifica-
tion, within and outside of the states listed for original ·Seed increase, in compari-
son with check varieties. Seeded in May, 1952. 
F. C. 
No. 1 
2++14 
2Hl 5 
2-1416 
24417 
2H l 8 
2-Hl9 
2-1-120 
2H21 
2+-122 
2H23 
2H2+ 
2-1-125 
2H26 
24427 
2-1-128 
2H29 
2+-130 
2H31 
2+-132 
2++33 
2H3-I 
24+35 
2H36 
2-1437 
2++39 
2+-1-10 
2-1++ 1 
2-IH2 
2-1-1-1 3 
2H-l-I 
2-IHEi 
2H46 
2+++7 
2-14+8 
2-IH9 
Entry 
Seed 
Class 
Cert. 
Reg. 
Cert . 
Fein. 
Cert. 
R eg. 
Cert. 
R eg. 
Reg. 
Cert. 
Cert. 
Cert. 
Cer t. 
Fein. 
Reg. 
Fdn . 
Cert. 
Cert. 
Cert. 
Cert. 
Cert. 
Cert. 
Cer t. 
Cert . 
Cert. 
Cert. 
fdn . 
Cert. 
Cert. 
Cert. 
Cert . 
R eg. 
R eg. 
Fein. 
Cert. 
Source 
Cal if. 
Ida ho 
Ca lif. 
Nebr. 
Ida ho 
L·tah 
,.\ riz . 
Ltah 
Id aho 
Idaho 
U tah 
Utah 
Cali f. 
Idaho 
" 'ash. 
Mont. 
Ltah 
Nebr. 
Ariz . 
Ca lif. 
Idaho 
U tah 
Idaho 
Mont. 
L' tah 
Ca li f. 
Nebr. 
i\lont. 
Nebr . 
L ta h 
Calif. 
L tah 
Wash. 
? ?????
Idaho 
% 
Stand 
1954 
100 
95 
95 
9.5 
98 
95 
98 
99 
99 
96 
92 
95 
100 
94 
9-l 
98 
98 
95 
98 
99 
96 
95 
98 
98 
96 
99 
92 
94 
94 
89 
92 
90 
96 
96 
98 
I Spring I Rate or I Fall I Yield 1953-54 1953-54 Av. 1954 tons(acre % V igor R ecovery Vigor I 
Av. ? ??????Av. of checks 
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4 .0 5.0 5 .2 4.90 98 
-I .I -1.9 4.8 4.58 92 
3.9 5. 1 5.5 4.83 97 
3.9 5.0 5.0 4.93 99 
4.0 .5.0 5.0 4.82 97 
4.0 
3.9 
4.2 
·1.2 
4 .2 
3.8 
4.0 
3.8 
4.0 
'l.2 
-1.2 
4.0 
4.2 
3.9 
4.0 
4.0 
4. 1 
+.o 
3.9 
4. 1 
4.0 
4 .1 
4.0 
4.0 
4.0 
3.9 
3.9 
4.0 
4.1 
-1.4 
5.2 
-1.8 
4.8 
-1.8 
5.0 
-l.8 
-1.8 
4 .9 
-l.8 
-1.8 
-l.8 
-1.9 
4.9 
-1.9 
5.0 
4.9 
4.9 
5.0 
5.0 
5.0 
4.6 
4.8 
4.9 
4.9 
4.9 
4.5 
5.0 
-l.9 
5. 1 
5.0 
5.2 
.5.0 
5.0 
5.2 
5.0 
4 .8 
5.0 
4.8 
.:;;.:) 
5 .2 
5.0 
5.2 
5.0 
5.2 
5 .5 
5 .2 
5.2 
5.2 
5.2 
5 .2 
-l.8 
5.8 
5.8 
5.5 
5.5 
4.7 1 
4.99 
4.74 
4.82 
4.87 
4 .79 
4 .95 
5.03 
4.8 1 
4.65 
4.85 
4.86 
4.9 1 
4.88 
5.0 1 
4.89 
4.48 
4.84 
4 .82 
4.81 
4.90 
4.85 
4.46 
4.80 
4.84 
94 
100 
95 
97 
98 
96 
99 
IOI 
96 
93 
97 
98 
98 
98 
101 
98 
90 
97 
97 
96 
98 
97 
90 
96 
97 
5.0 4.79 96 
5.2 4.82 97 
5 .2 4.85 97 
5.5 4.59 92 
5.5 4.77 96 
( table cantinued) 
Table 16. (continued) 
Entry 
% / '"; ., I ""' ., "" I ,;,M . . 
I Stand Vigor Recovery Vigor e F.C. Seed Source 1954 1953-54 1953 -54 Av. 1954 [ tons(acre I le No. 1 Class Av. 1953-04 Av. of checks 
24450 Cert. Utah 95 4.0 5.0 5.8 4.91 98 
24451 Reg. Wash . 96 3.9 5.0 5.2 4.82 97 
24452 Reg. Idaho 96 4.0 4.9 5.2 4.76 96 
24453 Reg. Utah 95 4.1 4 .5 5.5 4.98 100 
24454 Cert. \Vash . 100 3.8 5.0 5.0 5.00 JOO 
24455 Cert. Utah 94 ·I.I 4.8 5.2 5.13 103 
24456 Fdn . Nebr. 95 3.9 4.9 5.0 4.83 97 
24457 Cert. Mont. 92 4.2 4.8 5.2 4.78 96 
24458 Fdn. Nebr. 96 4.1 4.6 5.0 4.86 98 
24459 Cert. Utah 94 4.1 4.9 5.2 4.77 96 
24460 Reg. Idaho 98 4.0 4.9 5.0 4.92 99 
Average of Ranger Seed Lots 4.83 97 
Check Varieties 
.\tlantic 
24407 Cert. Utah 9-t 4.1 4.4 4.5 5.19 10-t 
Buffalo 
24391 Cert. Kans. 96 3.1 3.4 3.0 4.90 98 
Grimm 
24438 Cert. Utah 96 4.8 4.6 5.0 4.85 97 
Average of Checks 4.98 100 
c. v. 6.3% 
L.S. D. at .05 N.S. 
1 U.S. D.A. Forage Crop lot number. 
yield differences were statistica ll y non-significant. Other minor agronomic 
differences between lots were not consistently associated with seed class, 
area of production, or any known factor. 
Considering all the data obtained on forage yield trials, it seems 
reasonable to conclude that no major real differences in performance 
were observed. Seed of Ranger produced under the present certification 
standards has been relatively constant in performance. 
SUMMARY 
Ranger alfalfa was developed through the cooperative efforts of per-
sonnel of the United States Department of Agriculture and the Nebraska 
Agricultura l Experiment Station and released for seed increase in 1940. 
It is a winter-hardy, bacteria l wilt resistant variety synthesized from five 
basic strains selected from Cossack, Turkistan and Ladak. 
Breeding methods used in the development of this variety were des-
cribed in detail. Research results obtained on the performance of the 
basic strains and on the seed lots, produced under certifica tion pro-
cedures, in controlled wilt and cold tests and forage yield trials under 
field conditions at the Nebraska station were presented and discussed. 
Minor variations in wil t reaction were obtained among seed lots 
within a generation and successive seed generations of the basic strains 
of R anger and Ranger itself. These variations in Ranger were obtained 
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from seed produced both within and outside of the area of adap tation 
of this variety. Taking into consideration the many factors which in-
flu ence wilt tes t r esults, it was concluded that the wilt r eaction of Ranger 
has been sufficiently constant so that field p erformance has not been 
altered since the variety was released . 
Minor variation in cold reaction was obtained among seed lots of the 
basic strains produced within the area of adaptation. Laboratory studies 
showed considerable variation in cold reac tion among Foundation and 
R egistered lots produced within the area of adaptation and among Certi-
fied lo ts produced within and outside of the area of adaptation. However, 
since such differences were not apparent under field conditions, both 
northern and southern-grown seed was considered to have adequate 
winter-hardiness for forage production purposes. Thus, under seed certifi-
ca tion r egulations whereby Foundation and R egistered seed production 
has been limited to the area of adaptation and Certified seed production 
limited to one generation either within or outside of the area of adapta-
tion, the winter-hardiness of Ranger appears to have been maintained 
at a level to obta in satisfactory fi eld performance. 
Forage yield trials conducted over short intervals of time, from one 
to four years, in the absence of wilt and winter-killing, demonstrated that 
Foundation and R egistered seed produced within the area of adaptation, 
and Certified seed produced within and outside of the area of adaptation 
of Ranger, gave the same performance when managed for maximum 
forage productivity. A forage yield trial of the basic strains of R anger 
indica tee! that they were quite similar in performance. 
Present certification standards appear adequate to maintain the field 
performance of Ranger. 
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